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(54) PHENOXYCARBOXYLIC ACID DERIVATIVES, THEIR 
PREPARATION, AND COMPOSITIONS CONTAINING THEM 

(71) We, SUMITOMO CHEMICAL COMPANY LIMITED, a corporation 
organised under the laws of Japan of 15 Kitahama-5-chome, Higashi-ki, Osaka, Japan, 
do hereby declare the invention, for which we pray that a patent may be granted to us, 
and the method by which it is to be performed, to be particularly described in and by 
5 the following statement: — 5 

This invention relates to novel anti-atherosclerosis agents. More particularly, the 
invention pertains to novel substituted phenoxycarboxylic acid derivatives which are 
found to be useful for lowering elevated levels of cholesterol or lipids in the blood. 
Atherosclerosis is an adult disease for which there is no known satisfactory cure, 
10 Although the cause of atherosclerosis is not yet known in spite of academic discussions, 10 

it has broadly been recognized that one of the most significant histo-pathological mani- 
festations of atherosclerosis is the deposition of cholesterol or lipids in the blood. 

A number of experimental and clinical facts have been reported, which indicate 
that the reduction of elevated blood cholesterol or lipid level is considered extremely 
15 important for the prevention of atherosclerosis. 15 

The present invention provides a substituted phenoxycarboxylic acid derivative of 
the formula, 



ft 



wherein R x , R 2 and R 9 are each independently a hydrogen atom or a Q— C 4 alkyl 
20 group; n is 4, 5 or 6; and A is a hydrogen atom, a halogen atom, a Q — C 4 alkyl group, 20 

a Q--C4 alkoxy group, an optionally substituted aryloxy group, an aralkoxy group or 
a C 5 alkanoyloxy group, or a pharmaceutical ly acceptable salt thereof. 

The present invention further provides a process for producing a substituted phen- 
oxycarboxylic acid derivative within the formula (I), which includes reacting a phenol 
25 derivative of die formula, 25 




wherein A and n are as defined above, with chloroform and a carbonyl compound of 
the formula, 

(in) 



30 wherein Ri and R 2 are as defined above, in the presence of an alkali to yield a substi- 30 
tuted phenoxycarboxylic acid derivative of the formula (I) in which R s is specifically 
a hydrogen atom. 

[Price SSp] 
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A phenoxycarboxylic acid derivative of the formula (I) can also be prepared by a 
process within the present invention which includes reacting a phenol derivative of the 
formula, 




5 wherein A and n are as defined above, with a carboxylic acid derivative of the formula, 5 

Ri 

X— t-COOR s (IV) 

i 

wherein Rj, R 2 and R 3 are as defined above; and X is a halogen atom or a hydroxy! 
group, to yield the substituted phenoxycarboxylic acid derivative of the formula (I), 
and then, optionally esterifying or hydroiyzing the resultant substituted phenoxycarb- 

10 oxylic acid derivative to a yield a corresponding ester or free acid respectively. 10 

The present invention furthermore provides a cholesterol lowering composition 
containing, as an active ingredient, a substituted phenoxycarboxylic acid derivative of 
the formula (I) or a phannaceutically acceptable salt thereof, and a pharmaceutically 
acceptable carrier, and a method of lowering an elevated cholesterol or lipid level in an 

15 animal which includes administering to the animal such a substituted phenoxycarboxylic 15 

add derivative or pharmaceutically acceptable salt thereof. The term "animal" used 
herein excludes human beings. m 

It appears that there is no mention of compounds of the formula (I) in the 

literature. 

20 In compounds of the present invention, the alkyl group within the definitions of 20 

Ri, R 2 , Ra and A may be methyl, ethyl, n- or iso-propyl or n-, iso- or t-butyl, the alkoxy 
group within the definition of A may be methoxy, ethoxy, n- or iso-propoxy or n-, iso- 
or t-butoxy, the halogen atom within the definition of A may be chlorine, bromine or 
iodine, examples of the optionally substituted aryloxy group within the definition of A 

25 are the following phenoxy groups 25 



examples of the aralkoxy group within the definition of A are 

-OCH z or ~° - CH-z 1 

30 and examples of the Q — C 5 alkanoyioxy group within the definition of A are 30 
CH3COCH0O— , CH 3 COCH 2 CH 2 0 — or CH 3 CH 2 COCH 2 0— . A substituted phen- 
oxycarboxylic acid derivative of the formula (I) of the present invention can be pro- 
duced by reacting a phenol derivative of the formula (II) with chloroform and a carb- 
onyl compound of the formula (III) in the presence of an alkali, and then, optionally 

35 esterifying the resultant substituted phenoxycarboxylic acid. Usually, in order to cany 35 
out this reaction, at least 1 mole of chloroform is added dropwise to a mixture contain- 
ing 1 mole of the phenol derivative of the formula (II) and at least 1 mole of the carb- 
onyl compound of the formula (III) in the presence of at least 3 moles of the alkali. 
Examples of the alkali used are sodium hydroxide and potassium hydroxide. This reac- 

40 tion can be carried out at a temperature of 10°— 150°C, usually at 15 o -—60°G for a 40 
period of time of 0.5 — 40 hours. The reaction may be carried out optionally in the 
presence of an inert reaction medium or optionally in the presence of an excess of 
chloroform and/or the carbonyl compound of the formula (III). Examples of the inert 
reaction medium are dioxane, benzene, and toluene. 

45 The substituted phenoxycarboxylic acid derivatives of the formula (I) can option- 45 

ally be esterified by a conventional esterification method, for example, by reaction with 
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an alcohol, diazomethane, a dialkyl sulfate, an alkyl halide, or an alkyl halogenosulftte. 

Alternatively, in a process within the present invention, the substituted phenoxy- 
carboxylic acid derivative of the formula (I) can be prepared by reacting a phenol 
derivative of the formula (II) with a carboxylic acid derivative of the formula (IV). 
5 Preferred methods of carrying out this process of the present invention are ex- 5 

plained below in more detail. 

When X in the formula (IV) represents a halogen atom such as chlorine, bromine 
or iodine, the following procedure is preferably adopted: 

The phenol derivative of the formula (II) is suspended or dissolved in an inert 
10 solvent such as benzene, toluene, methanol, ethanol, ether, dioxane, dimethylsulfoxide, 10 

or N,N-dimethyIformamide, and then treated with a suitable basic compound such as 
an alkali metal hydroxide, alkali metal alcoholate, metallic alkali metal, alkali metal 
hydride, organic tertiary amine such as pyridine, triethylmine, dimethylaniline, or di- 
ethylaniline, or an alkali metal carbonate. The carboxylic acid derivative of the formula 
15 (IV) is then added dropwise to the mixture. The reaction can be carried out at a tern- 15 

perature of 10°— 150°C. for a period of time of 0.5—10 hours. Subsequently, the reac- 
tion product is subjected to the usual procedures for isolating a crude product, which is 
then purified. 

When X in the formula (IV) represents a hydroxyl group, an acid catalyst such as 

20 sulfuric acid, or p-toluene-sulfonyl chloride can be used, whereby the desired acid or 20 

ester derivative can be obtained. 

If the product obtained is an acid (i.e. R 3 in the formula (I) is a hydrogen atom), 
it may be converted into an ester of the formula (I) in which R 3 is a lower alkyl group 
as described above. Alternatively, if the product is an ester of the formula (I) in which 

25 R 3 is a lower alkyl group, the ester may further be hydrolyzed with an alkali or acid to 9 <. 

obtain an acid of the formula (I) in which R 3 is a hydrogen atom, or a salt thereof. 5 

In the present invention, the substituted phenoxycarboxylic acid derivative of the 
formula (I) in which R 3 is a hydrogen atom may be converted into a salt by treating it 
with an alkali. An alkali metal salt can be obtained by treating the substituted phenoxy- 

30 carboxylic acid derivative of the formula (I) in which R 3 is a hydrogen atom with, for - 0 
example, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbon- 
ate, sodium bicarbonate or ammonia, or with an alcoholate of an alkali metal such as 
sodium methylate in an organic solvent, preferably in a lower alkanol such as methanol 
or ethanol, or with the hydroxide, carbonate or bicarbonate of an alkali metal in an 

35 organic solvent, preferably in acetone or methanol, optionally in the presence of a small 1s 

amount of water. The alkali metal salt thus obtained can be converted into an alkaline 
earth metal salt by treating it with a salt of an alkaline earth metal such as calcium 
chloride. 

In some cases, it is difficult to purify the substituted phenoxycarboxylic acid deriva- 
40 tive of the formula (I) in which R 3 is a hydrogen atom by ^crystallization. In these 

cases, the acid is purified after esterification by column chromatography, whereby the 4 0 
ester can easily be purified. The ester thus purified is then hydrolyzed to obtain the 
desired acid in high purity. 

The phenol derivatives represented by the formula (II) which are used in a pro- 
45 cess within the present invention can easily be obtained by a known process disclosed 

in J.A.CS. 60, 59 (1938), in which a phenylcyclohexyl alcohol is condensed with 45 
phenol in the presence of an acid catalyst such as sulfuric or phosphoric acid. 

Specific examples of the compounds within the scope of the present invention are 
as follow^: 

50 Cyclo C 5 H 8 — 1,1 — (B )— p— Cr,H 4 OCH 2 C0 2 H 

Cyclo C 5 H S — 1,1— (B)— p— QH,OCHCH 3 C0 2 H 5 & 

Cyclo Qftr- 1,1— (B)— p— CoH 4 OC(CH 3 ) 2 C0 2 H 

Cyclo C 5 H„— 1,1— (B)— p-C 6 H 4 OCHC 2 H,C0 2 H 

Cyclo GsHa — 1,1 — (B) — p — C c H 4 OC(CH 3 )(C 2 H 5 )C0 2 H 
55 Cyclo C 5 H 8 — 1,1 — (B) — p — CJE^OCH^n — QH T )COoH 

Cyclo C 5 H» — 1,1 — ( B ) — p — CeH 4 OCH (iso— QH 7 ) C0 2 H 55 

Cyclo C 5 H 8 — 1,1 — (B) — p — C 0 H<OC(QH 5 ) 2 CO 2 H 

Cyclo C 5 H fl — 1,1 — (B) — p — CJ^OCHtn — C 4 H 9 )C0 2 H 

Qrclo C 5 H« — 1,1 — ( B ) — p — CJ^OCH (iso — C 4 H, ) C0 2 H 
60 Cyclo CJl H — 1,1 — (B) — p — C„H„OCH(t — C 4 H«)C0 2 H 

Cyclo CeH 10 — 1,1— (B)— p— C;H 4 OCH 2 C0 2 H 60 

Cyclo QH, u — 1, 1 — ( B ) — p — C 0 H 4 OCHCH 3 CO 2 H 

Cyclo C c H Iy — 1,1 — (B) — p — CoH 4 C(CH 3 ) 2 C0 2 H 

Cyclo C 6 H l0 — 1,1— (B)— p— C 0 H 4 OCHC 2 H,C0 2 H 
65 Cyclo C 6 H l0 — 1,1— (B)— C fi H 4 0(CH 3 )(C 2 H 5 )C0 2 H 65 
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Cyclo CeH 10 — 1,1— 
Cyclo QHio— 1,1— 
Cyclo C e H u — 1,1— 
Cyclo C 6 H 10 — 1,1— 
Cyclo C 6 H 10 — 1,1— 
Cyclo C T H 12 — 1,1— 
Cyclo C T H i2 — 1,1— 
Cyclo CrH 12 — 1,1— 
Cyclo C,H I2 — 1,1— 
Cyclo C 7 H 12 — 1,1— 
Cyclo C r H 12 — 1,1— 

Cyclo C T H l8 — 1,1— 
Cyclo C 7 H X2 — 1,1— 
Qrclo QH 12 — 1,1— 
Cyclo QHxa— 1,1— 



B)— p— CH, 
B )—p-CH 4 0C(C 2 H 5 ) 2 CO2H 

B ) — p — C«H 4 OCH (n— C 4 H» ) C0 2 H 
B) — p— C 6 H 4 OCH(iso-^C 4 Ht)C0 2 H 
B ) — p— CeH 4 0CH (t— C 4 H» ) CO*H 



B) — p — CoH 4 OCH 2 C0 2 H 
'B)—p-C 6 H 4 OCHCH s C0 2 H 
>B)— p— C«H 4 OC(CH 3 ) 2 C0 2 H 
'B)— p— Cs^OCHQHsCOaH 
'B) — p — QH 4 OC(CH 3 ) (C 2 H 5 )C0 2 H 

J B )— p — C 6 H.,OCH(n— QHt ) C0 2 H 
'BWp-CcH 4 0CH(iso-AH T )CO 2 H 

'B )— p—QH 4 OCH (QH ) 2 C0 2 H 
>B )-.p— QH 4 OCH(n— C 4 H, ) C0 2 H 
N J B ) — p— C«H 4 OCH (iso— C 4 H» ) C0 2 H 
Cyclo QH 2 — 1,1 — (B) — p — CcH,OCH(t — C 4 H«)C0 2 H 
Methyl esters of the above-mentioned acids 
Ethyl esters of the above-mentioned acids 
n-Propyl esters of the above-mentioned acids 
iso-Propyl esters of the above-mentioned acids 
n-Butyl esters of the above-mentioned acids 
iso-Butyl esters of the above-mentioned acids 
t-Butyl esters of the above-mentioned acids 
Na salts of the above-mentioned acids 
K salts of the above-mentioned acids 
Ca salts of the above-mentioned acids 
Mg salts of the above-mentioned acids 
NH 4 salts of the above-mentioned acids 
Al salts of the above-mentioned acids 

In the above exemplified compounds, " B " means a group of the formula, 
-Q-cA -Q-Br> -<>/> -Qr°CH*> 



-^y-o-fn -j iso or C 4 // 9 ) * 



C2H5 



(■Ti-ar -iso - C5 H7) 



O —CH 2 CO Cfy CM* • 
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The cholesterol-lowering agents of the invention may, for example, be orally ad- 
ministered. Usually the amount orally administered is 0.01 g— 10 g. per day/human 
adult, and preferably 0.05 g— 3 g. per day/human adult. The cholesterol-lowering 
agents may be in any suitable conventional form for oral administration. Thus they 
5 may be encased in a capsule, or they may be in liquid form, tablet form, or in the form 5 
of a powder. In preparing the agents in these various forms, the active compound may 
be mixed with or impregnated in a pharmacentially acceptable carrier, for example, 
lactose, potato starch, corn starch, cellulose derivatives, gelatin, corn oil or cotton seed 
oil etc. 

10 The cholesterol-lowering activity of the present compounds in mice was tested by 10 

injecting them intravenously with 500 mg/kg of Triton WR 1339 (Trademark for oxy- 
ethylated tert-octylphenol formaldehyde polymer manufactured by Rohm & Haas Co., 
U.S.A.). 

The test compounds were orally administered in a dose of 12.5 mg/kg immediately 
15 after the injection. The mice were killed, and the analysis of serum cholesterol was 15 
carried out. 

The cholesterol-lowering effect was calculated using the following equation: 

C-T 

Cholesterol-lowering effect (%) = x 100 

C-N 

where C= serum cholesterol level (mg/100 ml) in a group of 24 mice measured after 
20 injecting the mice with Triton and before treatment with a test compound. 20 
T = serum cholesterol level (mg/100 ml) in a group of 12 of the mice injected with 

Triton and also treated with a test compound, measured after injection and treatment, 

and N= serum cholesterol level (mg/100 ml) in a group of 12 untreated mice (i.e. no 

Triton or test compound administered). 
25 In Table I, compounds are referred to by die number given below to the Examples. 25 

Table 1. 

Cholesterol-lowering 
Compound (Example No.) effect 



30 



35 



40 



50 



1 


50 


2 


48 


3 


43 


4 


45 


5 


45 


6 


48 


7 


41 


8 


44 


9 


47 


10 


44 


11 


38 


12 


39 


15 


40 


16 


43 


17 


39 


19 


48 



50 mg/kg) 



(* Generic name for ethyl p-chlorophenoxy isobutyrate) 

Processes within the present invention are illustrated in more detail by the follow- 
ing Examples, but the invention is not limited to these. 

Example 1. 




To a mixture of 12 g. of l-(p-hydroxyphenyl)-l-phenylcyclohexane and 200 g. of 
methyl ethyl ketone were added 31 g. of potassium hydroxide. 17 G. of chloroform was 
then added to the mixture with stirring at 20° — 30°C, and the mixture was heated at 



30 



35 



40 



45 Qofibrate* 14 (a doSC ° f 45 



50 



40°— 50°C for 3 hours to complete the reaction. Thereafter the reaction mixture was 
concentrated to give a residue. The residue was then dissolved in water, and the result- 
™ution was rated with active charcoal and acidified with dilute hydrochloric acid 
to eive an oily substance. The oily substance was extracted with ether and the ether 
solution was extracted again with an aqueous dilute Na.CO^ludon. The separated 
alkaline aqueous layer was acidified and extracted with ether. The ether layer was dried 
over anhydrous sodium sulfate and concentrated to give a crude product, which was 
purified by recrystallization from hexane. The desired phenoxycarboxyhc acid was 
obtained, 14 g., m.p., 83° — 5°C. 



10 



Elemental analysis: 
Calculated (%): 
Found (%): 



10 



C, 78.37; H, 8.01 
C, 78.34; H, 8.10 



15 



Examples 2 — 9. . 
Using a procedure similar to that described in Example 1, the following com- 
pounds were obtained as shown in Table 2. 



15 
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Table 2 



Starting material 



Ex. h 
No. 


(CH ? ) n 


0 KOH CHCl 
r _C-R 2 NaOH (temp.) 6 


2 




, CH,C0CH, KOH 2.7 g 

40 g 5 g (20°-30°C) 


3 




CH,C0CH, KOH 6.7 g 
3 5 

100 g 9.5 g (20°-30°C) 


4 




CH,C0CoH c KOH 6.7 g 
120 g 9.5 g (20°-30°C) 


5 


OH 


OH»COCH» KOH 5 g 
3 5 

100 g 7 g (20°-30°C) 


6 




i 

CHxCOCgHc KOH 5 g 
120 g 7 g (20°-30°C) 


7 




CH 3 COCH 3 KOH 2.7 g 
60 g 5 g (2O°-30°C) 


a 




PH POP H KOH ? 5 a 

100 g 5 g (20°-30°C) 


9 




CHjCOO^ KOH 6 g 
120 g 9 g (20°-30°C) 



Table 2 (cont'd) 



Reac- 
tion 
time 
hours 
(temp.) 


Product 


Chemical structure 


Physical 
property 


Elemental 
analysis 
Cal Found 

(*) W 


2 

(50 W C) 


CH, 

/J)- 0-C-COOH 
3.4 g 


m . p . 
95.5°-97°C 


n na ryy 70 t r\ 

H 7.74 7.80 


3 

(50"C) 


CH, 

J^j— 0-C-COOH 
5.5 g 


m.P. 
133°-4.5°C 


n to ^ T rift *\ A 

C 78,37 78.24 
H 8.01 8.04 


3 

(50 W C) 


CH, 
O-C-COOH 

4.7 g 


n.P. 
101°-3°C 


r% TO Cc TO £*7 

C 78.65 78,67 
H 8,25 8.37 


3 

(50 w 0) 


CH, 

/}- 0-C-COOH 
6 g 


o. p. 
129.5°-131°C 


C 70.86 71.08 
H 6,76 6.77 
CI 9,51 9.26 


3 

(50°C) 


CH, 

^-^ 5 g 


n* 7 - 5 1.5592 


C 71.39 71.43 
H 7.03 7.02 
CI 9.16 9.20 


3 

(50°C) 


CH, 

y£j- 0-C-COOH 
3.2 g 


m.p, 
132°-3°C 


C 78 35 78 48 
H 7.26 7,28 


2 

(60°C) 


CH 3 

3.7 g 


m.p. 
94°-5°C 


C 78 37 78 32 
H 8.01 8.04 


3 

(50°C) 


CH 5 

yO" 0-C-COOH 

X> 0CH f 5 

5.6 g 


m.p. 
96°C 


C 75.36 75.25 
H 7.91 7.98 



10 



15 
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Example 10. 




f*5 
O-C — COOCH-s 



OCHz 

To a mixture of 5 g. of l-(p-hydroxyphenyl)-l-^p-memoxypheny!)cyclohexane 
and 80 ml. of dry toluene was added a toluene suspension of 0.6 g. of sodium hydride 
under cooling. After stirring the mixture for half an hour, a mixture of 5.5 g. of a- 
bromo-iso-butyric acid methyl ester and 20 ml. of dry toluene was added dropwise, and 
the mixture was heated at 60° — 80°C for 3 hours. The reaction mixture was cooled 
and washed with water. The toluene was distilled off, the residue was purified in 
chromatography column packed with activated alumina. The desired ester was obtained, 
4.7 g, n D 24 1.5553. 



10 



Elemental analysis; 
Calculated (%); 
Found (%): 



C, 75.72; H, 8.13 
Cy 75.64; H, 8.09 



Examples 11—15. 

Using a procedure similar to that described in Example 10> the following com- 
pounds were obtained as shown in Table 3. 



15 



Table 3 



Ex. 
No. 


Starting material 


ooxven v 
ml. 




Br-C-COOR^ 


Base 


11 


JTS— oh 
2.5 g 


CH 
l ' 

Br-C-C00C 2 H 5 
5 g 


NaH 
0,4 g 


Toluene 
80 ml 


12 


o^ 0H 

X>0CH 2 -O 
2 g 


CH, 
1 5 

Br-C-COOC^ 
5 5 g 


NaH 
0.3 g 


Toluene 
50 ml 


13 


W 2 .5 g 


— — - — , 

CH, 
1 5 

Br-C-COOH 
I 

CH, 
5 5 g 


CHjONa 
0.6 g 


Toluene 
70 ml 


14 


2.5 g 


CH, 
I 5 

Br-C-COOH 
1 

CH, 
5 5 g 


CH^ONa 
0.6 g 

• 


Toluene 
70 ml 


15 


0CH 2 C0CH 3 

2 e 


CH, 
1 5 

Br-C-COOH 
1 

CH, 
3 5g 


0 2 H 5 ONa 
0.5 g 


Toluene 
50 ml 



10 
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Table 3 (cont'd) 



10 



Reaction 
time 
hours 
(temp. ) 


Product 


Chemical structure 


Physical 
property 


Elemental 
analysis . 

Cal Found 

W) (« 


6 hours 
(70°-80°C) 


CH, 

AJ- o-c-cooc 2 h 5 


n£ 5 1.5899 


C 71.55 71,41 
H 6.61 6,74 
N 2.78 2.90 


6 hours 
(80°C) 


CH 3 

yO~ o-c-cooc^ 

• Y> 0CH 2-O 

2.4 g 


m.p. 57°C 


C 78.78 78.96 
H 7.68 7.56 


6 hours 
(60 C) 


1 CH, 

0-C-COOH 

2.6 g 


m.P. 

95°-96°C 


H 7.74 7.70 


6 hours 

(RO°C) 


2.8 g 


m.p. 

133°-4°C 


C 78 37 78.31 
H 8.01 8.05 


6 hours 
(80°C) 


CH^ 

Ott^COCH^ 

2.1 g 


n* 6 1.5523 


C 73.14 73.15 
H 7.37 7.37 



10 



Example 16. 




0-C-CCOC z H$ 

C Z Hs 
OCX? 



3 G of the compound of Example 9 were dissolved in 30 ml .of 99% ethanol Two 
drops of 'sulfuric acid were added to the mixture, and the reaction mixture was heated 
for 6 hours. After the reaction was complete, water was added and the reaction P^ct 
was extracted with ether. The ether layer was washed with water and then with an 
aqueous alkali solution, and dried over anhydrous sodium sulfate. The ether was distilled 
off, and the residue was purified in chromatography column packed with acuvated 
alumina. The desired ester was obtained, 2.8 g, nvr'" 1.5559. 



Elemental analysis: 
Calculated (%): 
Found (%): 



C, 76.06; H, 8.34 
C, 76.11; H, 8.20 



10 



11 
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Example 20. 



12 



10 



15 



20 



<o-c—cao# 



OC//3 



2 G of die compound of Example 16 were dissolved in 30 ml.of methanol and 
3 ml. of a 20% aqueous NaOH solution were added to the mixture. The reaction mix- 
ture was stirred for 5 hours at room temperature. After neutralizing the mixture with 
dilute hydrochloric acid, the reaction mixture was concentrated to give an oily sub- 
stance The oily substance was extracted with ether and the ether solution was extracted 
with an aqueous dilute Na 2 CO s solution. The separated alkaline aqueous layer was 
acidified and extracted with ether. The ether layer was dried over anhydrous sodium 
sulfate and concentrated to give a crude product, which was purified by recrystalhza- 
tion from hexane. The desired phenoxycarboxyiic acid was obtained, 1.7 g., m.p. so ^. 

Elemental analysis: 

Calculated (%): C, 75.36; H, 7.91 
Found (%): C, 75.29; H, 7.88 

Using a method similar to that of Example 20, the following products were 

obtained ^ , 

Example 21. 



Elemental analysis: 
Calculated (%): 
Found (%): 




m.p. 129°— 131°C 



Q 70.86; H, 7.67; Q, 9.51 
C, 70.94; H, 7.58; Q, 9.44 

Example 22. 
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Elemental analysis: 
Calculated (%): 
Found (%): 




Off* 

i 

O-C—COOft 
I 

oy 5 



m.p. 96°— 97°C. 



C, 78.07; H, 7.74 
C, 78.04; H, 7.81 



WHAT WE CLAIM IS 

1. A substituted phenoxycarboxyiic acid derivative of the formula, 

Cc ^ c />°- c c coo «* 



a) 



wherein R„ R- and R 3 are each independently a hydrogen atom or a Q--C 4 alkyl 
group, n is 4, 5 or 6; and A is a hydrogen atom, a halogen atom, a C,--C 4 alky! group, 
a C,—C 4 alkoxy group, an optionally substituted aryloxy group, an aralkoxy group or a 
C 2 — C s alkanoyloxy group, or a pharmaceutical^ acceptable salt thereof. 
2." A substituted phenoxycarboxyiic acid derivative of the formula, 

f 



25 



30 



35 



13 1,410,275 13 

wherein R, and R 2 are each independently a methyl or ethyl group, R 3 is a hydrogen 
atom, or a methyl or ethyl group, and A is a hydrogen atom, a halogen atom, a Cx— C 4 
alkyl group, a Q — C« alkoxy group, an optionally substituted aryloxy group, an aralk- 
oxy group or a C 2 — C fl alkanoyloxy group. 
> 3. A substituted phenoxycarboxylic acid derivative of the formula, 



15 




wherein R* is a methyl or ethyl group. 

4. A substituted phenoxycarboxylic acid derivative of the formula, 




10 wherein R 2 is a methyl or ethyl group. jq 

5. A substituted phenoxycarboxylic acid derivative of the formula, 




wherein Ri is a methyl or ethyl group. 

6. A substituted phenoxycarboxylic acid derivative of the formula, 



JTK 1 



wherein R s is a hydrogen atom, or a methyl or ethyl group. 

7. A substituted phenoxycarboxylic acid derivative of the formula, 

wherein R 3 is a hydrogen atom or an ethyl group. 
20 8. A substituted phenoxycarboxylic acid derivative of the formula, 20 



oy 5 
cooh 



9. A substituted phenoxycarboxylic acid derivative of the formula, 



wherein R, is a hydrogen atom or an ethyl group. 



1,410,275 14 

10. A substituted phenoxycarboxy acid derivative of the formula, 

wherein R 3 is a hydrogen atom or an ethyl group. 

11. A substituted phenoxycarboxylic acid derivative of the formula, 





12 A process for producing a substituted phenoxycarboxylic acid derivative with- 
in the formula given and defined in Claim 1, which includes reacung a phenol derivative 
of the formula, 




wherein A and n are as defined in Claim 1, with a carbonyl compound of the formula, 

(III) 

R x — CO — R 2 

wherein R, and R 2 are as defined in Claim 1, and chloroform in the presence of an 
alkali to yield a substituted phenoxycarboxylic acid derivative of the formula, 

f' 

, /C\A=f i (la) 



-A 



formula given 
die formula, 




10 



wherein R„ R 2 , A and n are as defined in Claim 1. . 1 5 

13 A process for producing a substituted phenoxycarboxylic acid derivative of the 
da eiven and defined in Claim 1, which includes reacting a phenol derivative of 



wherein A and n are as defined in Claim 1, with a carboxylic acid derivative of the 20 
formula, 

(IV) 

Ri R 2 

\/ 
X— C~ COOR 3 

wherein X is a halogen atom or a hydroxyl group and R n R 2 and R 3 are as defined in 
Claim 1, and further, optionally, esterifying or hydrolyzing the resulting product, to 
yield a substituted phenoxycarboxylic acid derivative of the formula (I). 25 

14. A process for producing a substituted phenoxycarboxylic acid derivative of the 
formula, 

JTS-o-c-cook-s 



wnerem R, R., A and n are as defined in Claim 1, and R, is a C,— Q alkyl group, 
which includes estenfying a substituted phenoxycarboxylic acid of the formula, 

f 

c * 

wherein R a> R 2 , A and n are as defined in Claim 1, or a reactive derivative thereof, with 
an esterifying agent 

15. A process for producing a substituted phenoxycarboxylic acid derivative of the 
formula, 



A 




wherein R„ R a , A and n are as defined in Claim 1, which includes hydrolyzing an ester 
10 of a substituted phenoxycarboxylic acid of the formula, " 10 

'O-C-COOR-s 

wherein R„ R 2 , A and n are as defined in Claim 1, and Ra is a C, — Q alkyl group. 

16. A method of lowering an elevated cholesterol or lipid level in the blood of a 
non-human animal, which includes administering to the animal a substituted phenoxy- 

15 carboxylic acid derivative of the formula given and defined in Claim 1 or a pharma- 15 
ceutically acceptable salt thereof. 

17. A pharmaceutical composition containing a substituted phenoxycarboxylic acid 
derivative of the formula given and defined in claim 1, or a pharmaceutically acceptable 
salt thereof, and a pharmaceutically acceptable carrier. 

20 18. Substituted phenoxycarboxylic acid derivatives of the formula (I) given and 20 

defined in Claim 1, which are specifically disclosed herein. 

19. Processess according to any one of Claims 12 to 15 for preparing a substituted 
phenoxycarboxylic acid derivative substantially as herein described and exemplified, 

20. Substituted phenoxycarboxylic derivatives whenever prepared by a process 

25 according to any one of Claims 12 to 15 and 19. * * 25 
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